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THE FUNGI OF MOUNT BAB I A GORA 

III . THE INDICATING VALUE OF MACROMYCETES IN THE FOREST ASSOCIATIONS 


/ 3 * 


By Anna Bujakiewicz 

The Department of Plant Ecology and Environmental Protection, 
Insitute of Biology, Adam Mickiewicz University in Poznan 


Introduction 

Elaboration presented below deals with the characteristics of 
upper subalpine forests and a synthesis of the mycosociological 
research performed in all 8 forest associations of Mt. Babia Gora 
(Bujakeiwi.cz 1981) . The paper endeavors to answer the question 
concerning the relation between the slopes' exposure, the terrain's 
orography, climatic conditions, the complex system of flora and the 
mycoflora component of the forest associations studied on the 
northern and southern slopes of Mt. Babia Gora. Tests which 
represent the dynamic of the changes occuring within the framework of 
the forest mycoflora as a result of the forest economy have also been 
conducted. 


The Subalpine Forest 


The upper subalpine forest on Mt. Babia Gora averages from 1150 
meters above sea level to 1390 meters. These are natural spruce 
forests, and many areas are even primeval. They lie on both sides of 
the massif within the borders of the Babiogorski National Park. 


Piceetum excelsae carpaticum (Szaf., Pawl., Kulcz. 1923) 
Br.Bl. , Vlieg. et Siss. 1939' — Carpathian spruce forests (table 1, 2) . 


The spruce forest occupies different species of habitats in the 
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subalpine region and show a great floristic differentiation. 
Observation plots have been established in patches of two 
subassociations # namely: Piceetum excelsae carpaticum athyrietosum 
alpestr.is and Piceetum excelsae carpaticum myrtilletosum* 


The Piceetum excelsae carpaticum a thyrietosum alpestris is the 
the richest unit in within the confines of the spurce forest. Patches 
of this subassociation occur in slightly podzolized soils# on rocky 
slopes# in which the humus from decaying plants fills the cracks of 
rocks to a certain depth (up to 60 cm) (Celinski# Wojterski 1978) . 
The reaction of the topsoil layers is acidic. A very important 
characteristic of the patches of this subassociation, is the large 
amount of ferns. A rather rough layer of humus arises from the 
decaying remains of these plants. 


Patches of the subassociation of upper subalpine forests with 
ferns# more abundantly settled, are differentiated by: Collybia 
dryophila, Cortinarius bataillei and by a group of species of fungi 
met in sycamore and beech forests (table 3) . The reason for these 
connections is the substrata# made up of the remains of ferns and ash 
twigs. The mass appearance of Pistillaria todei# a rather rare 
fungus (Pilat 1972) , and a relatively small number of Psilocybe 
crobula are connected to fern remains. Hymenoscyphus calyculus and 
Calycella citrina sprout on fallen ash branches . A certain indicator 
of a fertile settlement can also be the appearance of the Rhodophyllus 
staurosporus , a fungus noted in areas rich in nutritious substances 
(Frejlak 1973) . 


Patches of this subassociation are richer in fungi (101 species) 
than patches of subassociations with ferns (89 species) both with 
regard to the number of species of terrestrial fungi and the number of 
those growing on trees. Patches of the subassociation with the 
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ORIGINAL FAGS © 
OF. POOR QUALITY 


Vaccinium have , however, few species which are distinguished. Only 
the Lyophyllum gibberosum , Gymnopilus picreus and Omphalina 
ericetorum have value distinguishing this in relation to the 
subassociation with ferns. Also Mvcena laevigata, a calciphobic 
montane type, deserves mention (Kubichka 1963a; Kotlaba, Pouzar 
1962) . The most numerous in the patches of the subassociation with 
Vaccinium are : Russula ochroleuca , Collvbia tuberosa , Hygrophorus 
olivaceoalbus and Sphaerobolus stellatus. 


A total of 130 species were collected in the upper subalpine 
forests of Mt» Babia Gora. In comparison to the mycoflora of the 
upper subalpine forests in Karkonosze, numbering 88 species (Nespiak 
1971) , this is a rather significant value. Terrestrial fungi make up 
33 percent of the flora in the Babiogora forests and fungi growing on 
decayed trees 31 percent. The number of the species of terrestrial 
fungi even in f loristically poor upper subalpine forests does not 
exceed the number of vascular plants (illustration 1) . 



Fig, 1. 'Number of species of .terrestrial macromycetes and number of species of 
vascular plants '(and mosses) dn the studied forest associations on Mt. Babia G6ra 
1 — • terrestrial fungi; J — vascular plant and mosses , 

(Explanation of forest associations sec Tabic 4) 


Research has demonstrated that patches of upper subalpine 
forests on Mt. Babia Gora show the highest percentage of fungus 
species in connection with the association of Abieti Pice eturn 
montanum . The number of species of fungi excluded here is relatively 
small , only those in groups of fungi which settle on stumps and grow on 
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fallen twigs make up a rather significant percentage 


For example, Pholiota scamba , Cortinarius batalllei, C. 
subtortus, Clitocybe ditopa a nd Gymnopilus picreus are connected with 
patches of Piceetum excelsae carpaticum on Mt. Babia Gora. Jahn 
(1969) took two other species from the association of Piceetum 
subalpinum in the Harz mountains, stressing their roel in 
distinguishing these forests. The appearance of Cortinarius 
bataillei and C. subtortus, fungi which grow on a decalcified base 
(Favre 1960, Nespiak 1975) is in accord with the character of the soils 
in which the Carpathian spruce forest on Mt. Babia Gora develops. 
Chroogomphus helveticus, a montane fungus (Doerfelt 1973) which grows 
in the coniferous forests of the Tatras and Alps (Stern 1969; Nespiak 
1962b; Horak 1963 and others) , also is deserving of consideration. 
It is noted on Mt. Babia Goria in the upper subalpine forests beyond 
the permanent research areas. The upper subalpine forests, 
moreover, differentiate several species of fungi (for example 
Hygrophorus olivaceoalbus , Cystoderma sublongisporum, Marasmius 
androsaceus, Naematoloma dispersum and Galerina sahleri) , which as a 
rule have a broader scale of occurance than this association, but 
which show the highest levels of constancy of occurance and richer 
fructification in patches o L the forest under discussion. Since 
these levels are the expression of the range, dimensions and hardiness 
of the fungi, it should be concluded that these fungi find the optimum 
conditions for their development in this association on Mt. Babia Gora 
(tables 2 and 4) . 


Patches of the upper subalpine forests on the southern slopes of 
Mt. Babia Gora are richer (9 2 species) than the patches on the northern 
slopes (83 species) , and this discrepency mainly concerns fungi which 
have settled on rotting trees. Only on the northern slopes of Mt. 
Babia Gora were collected Galerina mniophila, Lyophyllum gibberosum 


and Cortinarius malicorius in in the upper subalpine forests, however 


on this side of the massif the following have been noted more 
frequently: Melnstiza scotica , Galerina sahleri and Mycena rorida. 

The appearance of Galerina unciali s and Climacocystis borealis is 
connected to the forests on the southern sides. Montane fungi , such 
as Phellinus nigrolimitatus , P. yiticola and Hygrophorus 
olivaceoalbus, as well as Galerina badipes , Crepidotus cesatn, 
Cystodrma sublongisporum and Gerronema chrysophyllum, appear In 
greater abundance here than on the northern sides. The primeval, 
forest character of the studied spruce stands is stressed by the 
appearance of of the boreal-montane species of Phellinus 
nigrolimitatus (Kotlaba 1972) and the fructification of GErronema 
chrysophyllum (Kotlaba, Pouzar 1962) . Crepidotus cesatti, growing 
most frequently in mountainous regions, was - also collected in the 
Babiogora upper subalpine forests by Wojevod (1965) . The mass 
appearance of the spring Piceomphale bulgarioides and Strobilurus 
esculentus turned attention to the southern slopes. Lactarius 
subdulcis and Laccaria amethystina , fungi which grow on Mt . Babia Gora 
in the lower forests, were noted in the patches of the subassociation 
with Vaccinium. Their fructification at such considerable heights 
(1300 meters above sea level) is connected probably with the presence 
of beeches near the studied patches. The observations performed on 
the northern slopes of Mt. Babia Gora above the timber line of for 
example beeches, detected (Modrzynski, Ostrowicz 1976) that these 
species usually in the form of small trees or dwarf specimens 
sometimes appeared very high up. It is quite possible that this 
phenomenon also occurs on the southern slopes of Mt. Babia Gora. ... 
Meyer (1963) has turned his attention to the mycqrrhizic relationship 
of Laccaria amethystina with beech, counting it in the facultative 
mycorrhizic species, which create an ectotrophic mycorrhiza with 
beech. The mycorrhizic connection of Lactarius subdulcis with beech 
has been stressed by Shmarda (1969) . This relationship is presumed 
not to be a constant phenomenon (Jahn, Nespiak, Tuexen 1967) . 


The layer of the upper subalpine forests is a geobotanical 
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region, in which especially rigorous climatic conditions 
predominate. This is even shown by the course of curves which 
illustrate the mean values of minimum and maximum temperatures for the 
Markowyy Szczawina station, situated on the North Slope on the edge of 
the subalpine forest (illustration 2, Bujakiewicz 1981). The snow 
cover, retained for a long period of time (illustration 1, Bujakiewicz 
1981) , retards the development of the fungi and intensive decline in 
relation to the incline of the slopes do not favor their 
fructification . 


The decrease in the number of fungus species in relation to an 
increase in the altitude above sea level is a generally accepted 
phenomenon. Earlier research performed on the northern slopes of Mt. 
Babia Gora (Bujakiewicz 1974) h&£ verified this. It is also known 
that fungi appearing in the high mountains show certain changes in the 
morphology of the fructification (Weir 1918; Friedrich 1940; Favre 
1955; Pilat 1969; Frejlak 1973 and others). In the upper subalpine 
forests on Mt. Babia Gora it has been observed that the majority of 
these fungi have small and delicate fructifications (Mycena, 
Galerina, Clitocybe , Cortinarius, Collybia ) , concealed among clumps 
and clods of moss. Of the terrestrial fungi. Russula ochroleuca has 
the largest fructifications. The larger number of species which 
create fructifications resupinate or spread out on the ground also 
deserve attention. These fungi occur more frequently on the under 
side of spruce logs ( Phellinus nigrolimitatus , P , ferreus, 
Coriolellus serialis , Rigidoporus sanguinolentus , Columnocystis 
abietina ) or in the cracks of stumps. Larger dimensioned spores have 
been verified for Gerronema chrysophyllum (Bujakiewicz 1979) . 


The natural upper subalpine forests are not very dense in 
connection with which the amount of light , air and water here is rather 
significant. These facts are probably decisive for the appearance of 
the fructifications of Gloeophyllum sepiarium, a fungus which 
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commonly grows in a line in open areas, in upper subalpine forests. 
Weir (1918) counted this species among those typical for exposed 
locations . 


The upper subalpine forests in Karkonosze (Nespiak 1971) , where 
Hygrophorus olivaceoalbus , H. pustulates , Lactarius lignyotus and 
Galerina sahler l, have many traits in common with the Babia Gora upper 
subalpine forests with regard to the mycoflora. The upper subalpine 
forests of Karkonosze are, however, distinguished by a group of 
turbary fungi, which in the upper subalpine forests on Mt. Babia Gora /ll 

do not appear. The spruce forests of the Tatras appear to be very 
similar to those of Mt. Babia Gora (Nespiak 1960, 1962a; Frejlak 
1973) . 


The spruce forests in Bieszczade, with regard to the lack of 
upper subalpine forests, have a variable character, since fragments 
of them occur in lower forests among beeches. Many common fungi also 
grow in the lower spruce forests. 


The Share and Role of Ecological Groups of Fungi in the Studies of 
Forest Associations 


The forest, as a biocenosis structurally and location-wise 
quite differentiated, is the both the best and most difficult object 
for mycosociological research. 


The view in the present paper on the problem of the fundamentals 
of distinguishing fungi from groupings of larger plants basically 
coincides with the standpoint of Kornasie (1957) and Tomilin (1962) . 
The ecological groups of tracked fungi were differentiated in size as 
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a type of slnusial groupings (terrestrial and mulch fungi) , rigidly 
based on the totality of the ecological conditions, which the forest 
association creates for the fungi. Fungi settling on rotting stumps 
create a connected community, and fireplace and coprophilic fungi 
make up independent associations (Ebert, for Wojewod 1975) . Fungi, 
which grow among moss and are connected with special substratas, 
composed of for example by dead insects or the decomposing remains of 
the fructifications of other fungi, are tracked separately. 


The share of special ecological groups of fungi in patches of a 
given forest association results from the function met by the fungi in 
the biocenosis (the decomposition of the organic remains, symbiosis, 
parasitism, etc.). 


Defining the level of the relationship of fungi with a given 
forest assu'v .ration is an exceptionally difficult task, since the 
relationship between fungi and an association of the above plants 
covers much territory. The already differentiated ecological groups 
of fungi are an expression of such a relationship with a defined 
elecological factor, in this case the substrata, which is a component 
element of the forest association. It should be recognized that 
subdivisions in the ecological groups have a manifestly artificial 
character, since many species of fungi demonstrate the ability to 
settle simultaneously several different types of substrata. Each of 
the ecological groups of mycromycetes , moreover, are characterized by 
a variation in the rhythm of the appearance of fructification. 


The ecological conditions of the development of these same 
sinusial groupings are quite varied not only in different forest 
associations, but also within the confines of the same patch of forest 
association. This results from the heterogeneity of microsettlemeiit 
conditions, quite markedly differentiated in the montane forests. 
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Tabula i - Isbla 3 

Odtur.hi raaoronycctea lokalnlc wyrbiniajJsca 
r.tisiO dtdpootki cocnoiu jPlcoctua exolsao cerpaticua 
laorosycsbau locally difforontial 
for lo. 7 t>r u/hSo of Piceetua exccleoe carpoeicua association 


i'odsoK'ul /Subjunoclatlon/ 

ttosba stalysii powlnrschni 
/.kutor of ; or -.Mont plot*/ 


M.csba obncrMcji 
/iTautor of observations/ 


Collybia dryopliilts 
Cortlnariiu batalllol 
iiaoaatolo.iia radicoom 
Poilocyb: orobula 
llyacsoncyahus calyculua 
Cclysslla citrint 

HyEJropdorus pactulatus 
.■'yo jna ru^roaoL'^inata 
Tyroaycsn ^neoiuo 
Rhodopbylluo otourouporua 
Oalorir.a 'inlophJ.lt 
S.'oenatoloaa riinporoua 
CyotodorsW su*ilo,v,iBporua 
Phalli, iu# viticola 
Fnolibta scaaba 
’lycona cinorolla 
Pintlllurin todei 
vlltooyto ditopa 


Galerlaa badipoa 
3phaorobolua stoUotua 
Lactarluo lifjnyotus 
CrspidotJO ooontii 
Iscwiodaraa bsntoinua 
Uolaatlsn oeotica 
Phollinw nigroliuiitotus 
Calorins aohlori 
iiycrophorua olivaoeoalbdB 
Collybia tuborona 
Ruasula ochiviouca 
Mycona rnrida 


OnphaliiiS oricotorua 
lyophyli '.u Eibbarooua 
Gynnoplluo plcreuo 



Ob.labnieaia /Explanations/! 


Poo atb. - Jttceotua oxoelaao carpaticun 
athyriatosua alpentria 
Pec ayrt. - Picuatua excalooo carpatlcua 
ayrtllletoaum 


ORIGINAL Pb&Z LQ 
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Tatela 4 - Table 4 

.ias\coi v&itnikon nybranyeH cutunkdw riaoroayeeteo w mo olaoh loui/eh Habiod 36r; 
Indicating value os? selected opecios of nsoroeycotoa in the foreot aaoaelatio .o of .It.debia 


Joataoafc«.i tltoano3oio:!ilc»n» 
/X&yfcoaosiolcsical unit/ 

CA 

SA 

d e? 

OA 

ABs 

Poo 

CP 

Oph 

Sahroo otwcRoooI n.p.ti. rr a 
AUnge of elovation In m.alt,/ 

710 

955 

1040 

1100 

820 

1000 

750 

1050 

8'0 

1CU5 

1105 

1545 

78C 

7G5 

790 

tioaba poeiorzchni 
/Casual 1 of ploto/ 

9 

2 

15 

14 

15 

15 

2 

5 

tioaba oboer.vaoii 
/S.’uaber of otoorvatlono/ 

50 

22 

80 

180 

142 

120 

ii 

21 


Ifa zie'J. /on the creund/t 
ilaucoria ocolocina 
"aucoria ooeharoidea 
Cortlnarluc helvelloidoo 
Cortinrriuu alno torus 
Lacttariua obacuratun 
Cortlnariu3 bilulu* 
Kaueoria langcl 
Huoeula paella 
ilaucoriu cubconsneraa 
i>x:illuo fiiaeonteoue 
Corcin-rius pulchripea 

PtJCllOtina tlattariu 
Tubarls conopernn 

Conooyte aifcicua 
Co.iocvbe rlcljoniana 
Hhodopbyllus .lunoinun 

Shodoahyllua griaaorubdlua 
Rhodonhylluc clundeojinus 
Coorinue eilvacioua 
tycoporddn oohinstua 
Icoayba calosintrata 
Hhodophyllua rmUotuo 

Agoricuo abrupt Ibulbua 
taetorl.ua blonniuo 
Rhociophyllua nidoroaua 
Hygrophorua oburnouo 
Inooybo brunnoo-atra 
tactariuo fuliglnonua 
Rbodophylluo rhodopollua 
Olitaoybe gibbs 

tactariuo cubdulcin 
Collybiu butyracoa 
■nycuna pur a 
Rucauha cyanoxontha 
Cyctodoriu earebariao 
Ryccna sophirun 
tuccaria asetl-yatina 
Runoulu alutacea 

Cyatodorsa fallen 
Tholonhora pdnata 
Huoaula ouotelina 
Inocybo frlenli 
Ciavulina ru';oaa v. rugoaa 
Olitooybo raaicolluta 
Ir.oeybo prasauta 
Arianitu inaurntu 
Ruonula dclica 
Huoaula ni<;ricona 
Huoaula Integra 
tactariuo ourantiacuo 
Collybla aootia 
tactariuo piparatua 
Ruocula denoifolia 
Aaanita rubooceno 
Hydnun ropandun 
tueturiuo picinua 
tycopordon uabrlnuin 
Aibatrolluo ovlnuo 
Aaanita porphyria 
Cortinar3.ua oaneuinoun 
Inooybe unbrina 
Xerocomuo badiuo 
Cautharollua lutoncono 
tycopordon footidun 
tactariuo llgnyotuo 
Hhodophyllun ataurooporua 
Hygrophorua pustulatua 
Elaphonyeeo eranulatus 
lactarius rui'uo 
tactariuo canphoratua 
Cantharellua oibariuo 
Uorchslla data ' 
Oortinariun camphoratua 
Pbollodoa tonento8us , 
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Cortinarius bataillei 
Cortinarius oallcorluo 
Lyophylluj glbberocua 

Cortinoriua collinitua 
Rhodophyllus cctratua 
Russula ochroleuca 
Hycrophorus olivaccoalbun 
Ruanula osetion 
Cyaeodsrcia nublonglaporuu 

11 a azczntlcach rotlinnych 
/on plane reoelna/i 
Fozizello alniellu 
Cnlyptolla flop-alba 
Cyatnlcula coronnta 
Hynonoacyphu* rhodoleucua 
Fhinlea eynthoidea 
Uyoona pterlgo.v 
Rutstroonla lutoovlreooena 
Fsilooybo crobula 

Typhula erythropus 
Maros^adoa rccubc.no 

l.'yoenn cnplllaris 

Anthina fioaaoa 

Xyloopbaera eorpophila 

Morannlua alllaceua v. oubbllla 

(lorsralua oulliardil 

Uycena vulgaris 

Galerlnc paoudocnuerina 

Cudonln eirelnana 

Hycciia utroblllcola 

Hltrula abioeia 

Heairaycena pseudogrncilis 

Uycena roaellu 
tlycona uurantipuorginut.i 
iiycona flavoaiba 
Clboria rufofuaca 
Itycona llneaca 
Uyeona stylobates 
Uycona phyllogem 
Strobilurun osculcntua 
Hycena cinerella 
Plceonphale bulgarloirtoo 
llarnaalua androaaceua 

Plstilluria todcl 
Mclaotiza aootica 
Hltrula vitellina 
lionillnla oxycoccl 

!fa opodtych gazr.zlcach ltp. 

/on fallen twig a etc./: 

Mycsnn npelroa 
Mycons vltllla 
Olavtrladolphua fiatulosua 
Tubarla furfuracca 
Scutellinia carnoo-aanguinea 

Uycona anyGdalina 
Hycena vitrea 
HyacnoscyphUa cnlyculua 
Faathyrolla fuacu 
Hyoa.ia crozata 

Polyporuo variun v. ologann 
Tubercularla vulgaris 
Hyracnoocyphun oorotinuo 
Dintrype ainciforala 
•-'aramiua alllacoun v, alllaceua 
Calyc.illu citrinn 

Daoyncyphun cryotallinua 
Plioliota lonta 

Myceno anlcta 
Gnlorina triaeopa 
Alcurodiacua oaorphua 
Hycena rubroaarglnata 

Opbaoroboluo otollatuo 
Galerina bndipeo 
Galorlna LLicialia 

Ifa p.iin’.cach 1 lclodach 
/on otunpo and logo/t 

Fhaeouaraniiiua erinuctua 
Fhollotn alnicola 

Kycena aoicula 
Calocora cornea 

'Coprinuu 01000000 
Mycenu orubeocono 
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Jieeleitn loralioi'ioa 
Polyporua oquariocuo 
Polyporuo variuo v. variua 
Dentipellio fragtUo 
Inonotua nodoloouo 
Uotulitw douofca 
Ouieianoiolla mucida 
Corlporla rhodeila 
Putronia aolllo 
PaathyroUu carcocophalr. 

Cranolla foliaeoa f. oucalnen 
Ctoreun rugooura 
Sranatun hcolmolii 
Pholiota aurivoXXa 

KaenatoXoas oublatoritiun i 
Ilotooanun porricona 
Galerina unicolor 
Caphalim opiohyoiin 
Hypoxylon fragiforae 
OudoaaraioXXa radieata 

lonfcirjoXXuo coohleatus 
GXooophyXXaa odoratua 
Hyaonocnaeia amenta 
Colunnocyatie abletina 
Poeantoloat, radleoaua 
UaeaatoXona diaporsua 
liycena viocooa 1 

Xoroaphailna caapaneXXa | 1 1 

akolefcocubic aaorpha 
Tricholoaopoin decora 

PheXXinuo viticoXa 
Phollinun nicroXlraitatua 
Cliraacocyofcio borealia 

Pholiota acaaba 

’,7£rdd moWw /asong nosoes/: 

Gcrronona cotipoo I [ 2 3 

GaXorlna hypnorua | 1 

Galerina oahlori 
Galorine itnioohiXa 
Lactoriun thoiogalun 
GaXorina nyoanoideo 

laccaria proi'.ioa 
Hoboloua hoXodao 
Cantfcarolloo tubaoforain 
Corbinoriua uXiginoouG 
Corbincriun fuXvecoena 

GaXorlna tiblicyatin 
GaXerina paXudoaa 
2[aouatolona olonGabium 
Xyophyllur. paXuocro 
OmpFmlina nphagnicola 
naenaboionc udun. 

ira V77/paXoniGkaolv /on flropXacos/! 

Goopy;:ln oarbonaria 1 
XyophyXXum ontliracophilin 
Triekophaea Grogaria 
Pezlza vioXoooa 
Pholloba oarbonaria 

:ra nar/ozio /on dung/: 

Pallooybo conrophila 
Stropharla chorcoraria 

Ua gtzybaoh /on fungi/: 

Cordyoops o ihio.'lonooiden 
Cord.veopo capitate 
Collybia fcuborooa 

’[a o.radach /on lnnooto/: 

Xaaria nphocophila 

Cbjjadnionia /Ezolanafcionn/: 

OA - Oaltho-Alnetua 

SA - Sorbo-Aceretum 

D(p? - Dontorio ElanduloGao-PasetUa, 

GA - Galio-Abietotun 

APa - Abioti-PLcaotura uanbanua 

Poe - Piceotua. oxcoloao earpaticiwi 

3? - Bazzonio-Picootua 

Sph - Sphapootum magellanici 
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Hyspometric differences and differences in the slopes’ exposure and ^ 2 
illumination affect here the ecological conditions of the ” 

microsettlements. The complex structure of forests which is 
decisive for the differences in the shadowing of its floor plays an 
important role. The angle of the slope's incidence, upon which 
depends the run-off of rain water, and the slipping of soil, rocks and 
stumps, is not without significance. Edaphicial variations are 
connected here, as well as variations, for example in the amount of 
rotting trees, which in worked forests are systematically removed. 
Leischner-Siska (1939) also turned his consideration to the affect of 
the exposure and incline of slopes on the development of fungi. 


On the bases of these developments the definition of the share 
and role of ecological groups of fungi in forest associations requires 
substructures in the form of special ecological investigations, which 
is very difficult to perform under mountainous conditions, and above 
all requires studies over a significantly smaller territory. 


The aim of the mycosociological investigations in the forests of 
Mt. Babia Gora is the determination of the level of the attachment of 
fungi representing various ecological groups to settlements occuring 
in a given forest association. The expression of this attachment is 
the loyalty of a species of fungus to a given forest associations, the 
constancy of its appearance, which reflects the frequency of the 
occurance of the species in patches of this association and the 
abundance of the creation of fructifications, which is the expression 
of the dynamism of this species. 


On the basis of the analysis of the loyalty, constancy and 
abundance of the occurance of fungi, locally characteristic and 
locally distinguishing species were distinguished within the 
confines of all ecological groups of fungi (tables 3, 4). 212 (44 
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percent) species of fungi, which have the greatest indication value 
for the studied forest associations, were taken from among the 479 
species gathered at the permanent observation areas. 


Really, in each of the distinguished ecological groups the 
tendency toward the grouping of certain fungus species into defined 
types of settlements was observed. According to Kalamees (19 68) , the 
decisive factors for the conformities in the appearance of fungi are 
the differences in the moisture of the settlements, the 
characteristics of the soils and the plant collections within the 
studied forests. 


The group of terrestrial fungi, which relatively best 
characterizes a forest association, deserves special attention from 
among the distinguished ecological groups. It should be emphasized 
here, however, that under mountainous conditions the edaphicial 
relations are differentiated somewhat more so in a relatively small 
area and, therefore, even the patches of the same association do not 
always create with terrestrial fungi the same conditions for their 
fructifications. The problem of the symbiosis of trees with fungi 
also deserves consideration. Although many species of forest fungi 
form mycorrhizial relationships, the more precise defintion of these 
relationships under natural conditions is practically impossible. 
This problem takes on significance in the case of forest associations, 
in which many species of microtrophic trees occur in the forest. This 
happens in patches of rich Carpathian beeches, in whose forest grow 
fir and spruce. Fungi thriving in mycorrhizial relationships with 
spruces also appear in this association, although their abundance is 
incomparably less in beech than in fir or upper subalpine forests. 


83 species of terrestrial fungi were chosen for analysis from a 
total of 193. The fungi of this group, most strongly connected to the 
phytocenotic whole, have provided the most locally characteristic A7 
species. This appears above all in associations of Caltho-alnetum 
and Galio-Abietetum . Fungi in a Carpathian beech forest are 
characterized by a low level of constancy. The species 
characteristic for three zonal associations of lower subalpine 
forests, namely for Dentario glandulosae-Fagetum, Galio-Abietetum 
and Abieti-Piceetum montanum, form the most numerous and most 
pronounced group. Galio-Abietetum fir forests demonstrate a kinship 
both with beech and with mixed forests neighboring them in the area. 

The mixed forests — Abieti-Piceetum montanum and upper subalpine 
forests— Piceetum excelsae carpaticum on Mt. Babia Gora do not have 
many characteristic species. A series of terrestrial fungi occur in 
a Bazzanio-Piceetum association, which grows on a turbary base among 
peat clumps and moss. 


In the group of fungi which fruit on plant remains (36 of 69 
species were chosen) it is possible to distinguish species which 
appear in deciduous forests and sylvan species. Some of these, 
despite the fact that substrata, in which they could fruit, occur in 
related associations, do not move to them and therefore can be 
considered as characteristic spcies. The majority of the fungi of 
this group has, however, a rather broad ecological scale. They can 
distinguish at the most the relationships of Alno-Padion ( Caltho- 
Alnetum) and Fagion ( Sorbo-Aceretum and Dentario glandulosae- 
Fagetum ) . The Galio-Abietetum association has in this group a series 
of unconnected fungi and decidedly more sylvan species, which grow 
most commonly in forests in which the spruce finds the optimum 
conditions for development. 


25 species of fungi which fruit on fallen t'wigs were selected 
from a group of 57 for comparison purposes. The fungi of this group 
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were distinguished by a rather broad ecological scale and were more 
related to a type of substrata than to a defined association. In the 
investigated area, Fagetalia forests have the most characteristic 
species in this group. 


Fungi growing on rotting stumps and logs (of 117 species, 39 were 
selected for analysis) , like locally characateristic species, play a 
special role in Carpathian beech forests . Moreover , they form groups 
of species characteristic for several forest associations, of both 
lower and montane subalpine forests. In the group of stump fungi are 
found several which also develop on the roots and stumps of living 
trees, for example on Fagus : Ustulina deusta , Polyporus varius v. 
varius , Oudemansiella mucida , Pholiota aurivella and Fomes 
fomentarius , on Abies : Pholiota aurivella and Lentinus adhaerens , 
and on Picea ; Climacocystis borealis , Megacollybia plathyphylla and 
Fomitopsis pinicola . Since these fungi are for the most part both 
saprophytes and parasites, they are not treated differently in the 
tabuluar comparisons. 


Fungi growing among mosses and peat (17 species were selected for /L8 
analysis from among a total of 22) are good indicating species in 
patches of Sphagnetum maqellanici and Bazzanio-Piceetum, which often 
neighbor each other in the territory. These fungi also differentiate 
patches of the following associations: Abieti-Piceetum mcntanum and 

Piceetum excelsae carpaticum. 


Fireplace and coprophilic fungi, fungi which grow on insects and 
on the fructifications of other fungi, have the value of locally 
characteristic species only for the lower subalpine Galio-Abietetum 
and Abieti-Piceetum montanu m forests on the southern slopes of Mt. 
Babia Gora, which in the case of the first two groups is narrowly 
connected to the influence of forestry management in this territory. 
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As is seen from the above analys‘d, the subalpine forests on Mt. 
Babia Gora are distinguished by the characteristic share of the 
groupings of fungi, at various levels depending on the configuration 
of ecological conditions in a given forest association. 


In the forests of Mt. Babia Gora, certain conformities are also 
observed in the appearance of fungi concerning the characteristic of 
ubiquitousness, which is, of course, representative of various 
ecological groups. The Laccaria laccata, which is common in all 
forests, appears on Mt. Babia Gora most frequently in patches of 
Galio-Abietetum and Dentario glandulosae-Fagetum? Mycena galopoda 
and M. rorida grow, above all, in patches of Piceetum excelsae 
carpaticum; Lachnellula subtilissima and Naematoloma capnoides fruit 
mainly in patches of Galio-Abietetum and Abieti-Piceetum montanum, 
while Calocera viscosa , Xeromaphalina campanella and Mycena 
maculata , in patches of Abieti-Piceetum montanum and Piceetum 
excelsae carpaticum. 


Considerations Concerning the Dynamics of the Changes of the 
Mycoflora in the Studied Forests 


The activity of man in the forests of Mt. Babia Gora dates back 
for centuries. Settlement begun in the region of Mt. Babia Gora in 
the seventeenth century was the cause for the clearing of forests in 
older to obtain pastures for cattle and sheep (Jostowa 1974) . Forest 
exploitation began in this area at the start of the nineteenth century 
(Dzieciolowski 1963). In 1924, after the transference of the 
property to the Polish Academy of Arts, a certain limitation in the 
exploitation of the forests was introduced and at the time was born the 
project to protect Mt. Babia Gora, realized in full only in 1954 with 
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the creation of the Mt. Babia Gora National Park. This protects the 
most beautiful and most natural parts of the Carpathian Wilderness, 
mainly on the northern slopes of Mt. Babia Gora, while on the southern 
slopes it encompasses only the upper subalpine forests. 


Mycosociological research on Mt. Babia Gora, performed both in 
natural forests within the Park and in worked forests, has provided 
the opportunity to observe the differences and similarities in the 
mycoflora of these forests. 


The subjects of the observations were, above all, the fir and / ! 9 

mixed forests on the southern slopes of Mt. Baba Gora, in which 
forestry operations have been performed right in all the studied 
patches. The most pronounced changes in the composition of the 
mycoflora were observed in plots 34, 26 and 27 in patches of Abieti- 
Piceetum montanum and in plots 25, 33, and 39 in patches of Galio- 
Abietetum. The degeneration factors are these (Falinski 1966) : 
felling, burning connected with forestry operations, the 
introduction of alien trees into forest associations and the grazing 
of sheep and cattle in the forest. 


The following example will illustrate the rapid and far-reaching 
changes in plot 34 (Abieti-Piceetum montanum ) . Two years after 
phytosociological records (Bujakiewicz 1981) were made of this plot, 
the degradation of the settlement was really total. Changes ensued 
in the structure of the forest, in the distribution of the forest 
undergrowth and the moss layer. The dragging of felled trees through 
the plot resulted in the tearing away of the moss mulch and layer. The 
mulch's burning changed the plots soil surface into ash. In the 
clearings, as the remains in the patch of mixed forest should be 
called, ensued an invasion of ruderal and stenothermal plants. The 
amounts of Chamaenerion angustifolium, Rubus idaeus, Denecio 


21 


ORIGINAL PA&3 w 
OF POOR ~""" n6 


fuchsii, Veronica officinalis and Petasites albus increased: 
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■f 

Petasites albus 

1.1 

1.1 

2.3 

Chamaenerlon anpustifolium 

1.1 

2.2 

2.3 

/tubus idaeus 

1.1 

1.2 

2.3 

Scnacio Fuchsii 

1.1 

2.3 

3.3 

Veronica officinalis 

,r 

+ .2 

1.3 

Epilobium collinum 

r 

1.2 

1.2 

Rumax acetosella 

r 

+.2 

+ .2 

Sallx sllesiac a 

1.1 

1.2 

1.2 


These changes were markedly reflected in the composition of the 
mycoflora. Some fungi found in the first year of research (1973) , for 
example Russula alutacea and Amaniua panther ina v. abietinum, were 
not noted in the patch under discussion for the next four years of 
research, although they actually fructified (Russula alutacea) in 
neighboring forests every year. Other fungi expanded the area of 
their occurance within the confines of the studied patch (for example 
Lycoperdon foetidum) . The consecutive appearances of fungi on 
ground which had been scorched could also be followed. The 
development of pyrophilic fungi depend on the when the ground had been 
scorched and on its intensity (Moser 1949; Svrchek 1949; Skirgiello 20 
1950). Anthracobionic fungi, which were Geopyxis carbonaria and 
Peziza violacea 


No. of fructifications 



‘ 1973 1974 1975 

1970 

1977 

Ceopyxls carbonaria 

100 52 

8 


Peziza violacea 

4 



Lyophyllum anthracophilum 

50 

8 


Pholiota carbonaria 

11 

7 

9 

Lycoperdon foetidum 

32 

50 

9 

Naucoria pseudoamaresccns 


7 


Coprinus angulatus 


1 
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After a certain period of time, lasting 1-2 years, depending on the 
intensity of the base's scorching, Hepaticae ( Marchantia polymorpha) 
and mosses (Funaria hygrometrica ) as well as ruderal plants typical 
for forest clearings predominate the scorched earth. In this stage, 
Geopyxis and Peziza disappear or fruit less often, since species with 
an anthracophilic character, for example Pholiota carbonaria and 
Lyophyllum anthracophllum / occur . 


The above observations were very difficult to make, since 
intensive forestry work has destroyed the areas of scorched ground. 
A similar succesion of fungi on patches of scorched ground was obsered 
in plots: 25, 26 and 28. 


Coprophilic fungi occur most frequently in the same patches, in 
which the fireplace fungi grow. Their fructification is connected 
with the dung left mainly by horses used in forestry operations. 


A significant share of parasitical fungi were also observed in 
the studied worked forests. A large number of them, for example 
Heterobasidion annosus , appeared in a fir forest — Galio-Abietetum 
(plots 37, 38, 25, 33) . In the studied area this grew mainly on spruce 
stumps. This fungus demonstrates a greater biological activity and 
can affect changes in the course of an ecological succession (Orlosh 
1966) . Armillariella mellea attacks the trees on the southern slopes 
of Mt. Babia Gora considerably more frequently than on the northern 
slopes. It was especially abundant in patches of Abieti-Piceetum 
montanum (plots: 34, 26 and 27) and of Galio-Abietetum (plot 33). 
Both mentioned fungi pathogens for the weak (Domanski, S. Kowalski, T. 
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Kowalski 1977) , chiefly attacking weakened trees. Moreover, in many 
patches of Galio-Abietetum and Abieteti-Piceetum montanum 
Lachnellula subtilissiroa attacked seedlings and young firs. 


A series of species of vascular plants from the Betulo- 
Adenostyletea class, which grow as a rule in fecund areas or those 
distinguished by ample light, appear in fir forests. A similar /21 
relationship among the fungi has been observed in forests of this 
type. Here, Cystoderma carcharis appears in mass, Rhodophyllus 
sericeus less so, fungi which require greater amounts of light 
(Skirgiello 1950) . Chiefly appearing here are Am anita spissa, 
Hydnum repandum, Russula foetens and R. dellca , fungi which 
frequently appear outside the boundries of the forest (Guminska 
1976b) , on the northern slopes of Mt. Babia Gora Russula delica was 
also noted only in worked forests (plots 8 and 9) . Lycoperdon 
foetidum and L. umbrinum, fungi which — in proportion to the light 
conditions — markedly expanded th-' area of their appearance (plots 34, 

26, 39) , belong to the species G;„ the areas with the most light in the 
patches of mixed forests. 


Plots (31 and 32) in the Gallo-Abietetum fir forest, which is the 
private property of the Mala Lipica Lumber Commune and are found near 
the forest's clearings, are characterized by a very unique 
composition of microflora. A series of terrestrial fungi, which 
require a more fecund base than that which characterizes the typical 
fir forest, occurs here. For example, Conocybe suboval is, C. tenera, 
Lepiota eriophora , Inocybe brunneo-atra and 1. geophylla v. 
geophylla, as well as Blitocybe inorata (Gulden 1965) and Lactarius 
salmonicolor (Rauschert, in Guminska 1976b) , two species which 
demonstrate a tendency to appear in soils containing calcium, fruit 
here. The role of the soils in the studied plots is almost passive, 
which can be interpreted as the influence of the many year grazing of 
sheep and cattle here. The share of Poa annua, Veronica chamaedrys 
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and Juniperus communis is evidence of the settlement's alteration 


Changes in the forest structure and in the f loristic composition 
of the undergrowth of some studied patches — despite the worked forest 
regions— are relatively insignificant. In these patches were noted 
the largest number of fungus species gathered from the patch's plots: 
these are plot: 36 — 93 species , 30-82 , 31 and 33—72 species each and 

29-70 species. 


In some of these patches, the number of fungus species exceeded 
that of the vascular plants (ill. 1) . From among the observed plots 
found in the protected forests, the patch of rich Carpathian beeches 
(plot 1 — 73 species) and that of sycamores (plot 14 — 64 species) are 
roughly equal in regard to the wealth of mycoflora. This is in accord 
with the observations which caused Salata (1972) to claim in the 
Roztocz forests that patches of the associations, which are 
f loristically somewhat more meagre, are very rich in fungi. 


The rather abundant appearance, moreover, of groupings of 
various saprophitic fungi, which fol Jawing after each other with an 
annual and seasonal rhythm, has been observed in some patches of the 
Galio-Abietetum fir forest on the southern slopes of Mt. Babia Gora. / 22 
In plot 30 during the first year of observation (1974) fungi of the 
Mycena family, for example M. pura, M. vulgaris, M. rosella, M. rubro- 
marginata, M. aurantiomarginata and M. phyllogena, created a group 
which was differentiated by its abundant appearance. In later years 
(1975, 1976) , these fungi fructified less abundantly, and such fungi 
as Cystoderma carcharias, Lactarius aurantiacus and Hygrophorus 
pustulatus began to dominate. Seasonal changes in the occurance of 
"Fungi in the discussed plot gradually came about. Fungi of the M ycena 
family (M. pura, M. amicta, M. flavoalba, M. rubromarginata) usually 
dominated at the end of spring and beginning of summer (June) . In 
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July (mid-summer) , the number of fructifications of these fungi 
gradually decreased/ and the fructifications of Cystoderma 
carcharias, wh’ch occured abundantly in August (the end of summer) and 
most abundantly in September and October (fall) , then began to occur. 
Mycena vulgaris and Lactarius aurantiacus dominated in September/ 
while Mycena rose 11a, M. phyllogena/ M. aurantiomarginata and 
Hygrophorus putulatus in October. 


Hoefler (1955) observed a similar phenomenon in the old worked 
spruce forests in the Alps, noting in the consecutive appearances of 
groupings of fungi successive stages related to the development of a 
plant association. The role of fungi in the succession of plant 
agglomerations was also stressed by Haas (1953) , while Peter (1948) 
turned his attention to the need for the detailed study of the 
groupings of fungi in agglomerations. The discussed fir forest 
occurs in a settlement close to that of beech. This points to the 
share of some species of the Fagetalia familie. Presently, spruce 
predominates in spruce-fir stands. Fir grows back well. The 
observed phenomenon resulting from the groupings of saprophitic fungi 
attests to certain changes which took place in the settlement of this 
forest, although a more accurate definition of the type and direction 
of these changes requires further study. 


The occurance of a relatively small number of fungi typical for 
the natural settlements of wilderness forests is a marked indication 
of the negative changes in the lower subalpine forests on the southern 
slopes of Mt. Babia Gora. These fungi occur in the discussed 
territory only in the upper subalpine forests, and hence, within the 
boundries of the Park. For example, Phellinus nigrolimitatus and 
Climacocystis borealis fruit here. The appearance of Phellodon 
tomentosus, Ditiola radicata and Columnocystis abietina in worked, 


but not too radically changed patches of mixed and fir forests also 
deserve consideration. These fungi are rather rare and occur mainly 
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in the mountains (Zablocka 1932; Domanski 1965; Frejlak 1973; 
Heinrich, Wojewoda 1974) . Lentinellus cochleatus, Amylostereum 
chailletii and Hymenochaete cruenta, which have a character oT 
montane fungi (Bujakiewicz 1979) also fruit here in relatively large / 23 
numbers. There are many more fungi which indicate a natural 
settlement in the Mt. Babia Gora National Park. A large number of 
fungi connected to beech appear here. These include: Plicatura 

crispa, Mycena crocata, Oudemansiell a mucida, Tremella foliacea f. 
foliacea, Datronia mollis and Hericium ramosum. Those which occur in 
connection with fir include Hericium coralloides and those with 
spruce, Tricholomopsis decora. 


The threat to the natural environment of Mt. Babia Gora concerns 
not only the area of the subalpine forests on the southern slopes of 
the massif, but also the natural settlements within the Park, about 
which attests a complex sociological map of the Mt. Babia Gora Park 
made in 1968 (Wadsmundzki 1974) . It provides a survey of the 
destruction and damage caused to the geographical environment of Mt. 
Babia Gora by the pollution of the area as the result of tourism. The 
most endangered areas are those around Przeleczy Krowiarki, the zones 
along the main tourist trails and the Markowy Szczawini and Sokolica 
regions. The pollution's direct affect on the composition of the 
mycof lora in the studied patches of the forest associations within Mt. 
Babia Gora National Park has not been observed. Only along the main 
trails on Mt. Babia Gora, for example along the Upper and Lower Plaj, 
on the trails' loamy escarpment have fungi appeared, which in the 
discussed territory were not noted in the subalpine forests 
(Chalciporus piperatus, Inocybe lacera, I. hystrix, I. geophylla v. 
lateritia) or found only in worked forests (Peziza badia, Hydnum 
rufescens) . Nespiak (1968) turned his attention to the problem of 
the appearance of certain fungi along forest paths, treating this 
grouping as "a component part and good indication of the ranges of 
regional associations." 
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Such fungi as Bovista nigrescens, Camarophyllus pratensis, 
Panaeolus sphinctrinus and Marasmius oreades typical of these 
settlements have been collected in the numerous clearings and 
pastures which occur, above all, on the southern slopes of Mt. Babia 
Gora and are caused by logging. Fungi connected with larch, such as 
Suillus grevillei , S. aeruginascens , Hygrophorus lucorum or 
Tricholoma psammopus, are also often numerous in clearings. Aleuria 
aurantia occur in mass on forest paths and in clearings used for 

forestry- logging operations, beaten down ground. Macrocystidia 

- 

cucumis and Pholiota abstrusa are less numerous here. 


The Similarities and Differences in the Mycoflora of the Sub alpine 
Forests on the Northern and Southern Slopes of Mt. Babia Gora 


A comparison of the mycoflora of the studied forests on the basis 
of the differences in orography, in climate, in the layer system and in /24 
the wealth of plant life, as well as impact of human activity, has 
demonstrated fundamentally important dependences and conformities 
(table 5) . 


The northern slope of the massif, on which the forests have for 
the most part a natural character, has been shown to be an area which is 
mycof loristically more meagre than the southern slope. This 
concerns both the the number of collected species and the abundance of 
the fungi's fructifications. Relatively rigorous climatic 
conditions and the slope's steepness probably are decisive for this. 
A total of 369 species of fungi were collected on the nothern slope, 
302 of which were noted in the permanent observation plots. The 
fungi, as a rule, appear in this area sporadically, and mass 
appearances are observed rarely, and then only on the lower parts of 
the massif. A series of fungus species, which attest to the natural 


28 



character of the forest settlements, however, have been collected 
there. Above all, the fungi connected with the conventionally 
arranged patches of Caltho-Alnetum , S orbo-Aceretum and Dentario 
glandulosae-Fagetum associations have an indicating value for the 
northern slopes of Mt. Babia Gora. A series of montane fungi occur in 
the Piceetum excel sae carpaticum patches. 


The southern slope of Mt. Babia Gora is much richer in fungi, 
which is in accord with the observations of other authors (Friedrich 
1940; Guminska 1962b) . A total of 462 fungus species were collected 
in this area, 356 of which were in the permanent reseach plots. The 
fungi fruited here in relative abundance. In some patches the number 
of spcies of terrestrial fungi exceeded that of the species of 
vascular plants (illustration 1) . Consideration is also turned to 
species locally characteristic for a fir forest, Galio-Abietetum , 
among which are found terrestrial fungi, fungi connected with a rich 
coniferous mulch, which often appear in areas distinguished by 
significant amounts of light and higher temperatures (Cystoderma, 
Inocybe, Lepiota, Lycoperdon) . The mass appearances of ear ly-spring 
fungi (Piceomphale bulgarioides , Strobilurus esculentus and others) 
were observed here earlier and considerably more often than on the 
northern slopes, on which these fungi appear sporadically. The group 
which distinguishes well the lower subalpine worked forests on the 
southern slopes are fireplace and coprophilic fungi, as well as fungi 
connected to trees foreign to the studied montane forests. The 
occurance of the fungus which attacks Vespa wasps also deserves 
attention. Protected on both slopes in Mt. Babia Gora National Park, 
Piceetum excelsae carpaticum forests are richer in fungi on the 
southern slopes than on the northern. The group of fungi connected 
with forests which occur in high peat areas has a great indicating 
value for the southern slopes. 
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Obdainlonia /fbcplonations/i 
OA - Caltho-Alrtetun 
3ph - Sphagnetun nagellanici 
r ,P - Pazzarilo-Plceotua 
OA - Galio-Abietaiurs 


DrF - Dantario glaniluloaaa-Fagctun 
ARa - Abieti-Picootum nontanua 
BA - Gorbo-Aoerotua 
Pee - Pieeetua exooloae oarpatloun 



The Seasonality of the Appearance of Fungi in the Subalpine Forests of 
Mt. Babia Gora 


Multiyear mycosociological studies performed in the forests of 
Mt. Babia Gora have yielded matieral which also concerns the phenology 
of fungi. These studies could not, however , aim at tracking the whole 
year development of fungi due to lack of frequent visits to the 
research area. 


The climatic conditions of Mt. Babia Gora are quite distinct, and 
the levels of plant life are quite differentiated by the duration of 
climatic phenomena. Maps, which concern some climatic factors of Mt. 
Babia Gora in the period encompassing the research years of 1968-1977 
(Bujakiewicz 1981) , attest to this. 


As a result of observations begun in the forests of Mt. Babia 
Gora, species of fungi which dominate in three seasons in the stuided 
forest associations, and which can taken as indicative for them, have 
been distinguished (table 7) . Only those patches, in which at least 
several dozen observations had been made in the course of the entire 
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study, were included in the comparison. The distinguishing of 
indicative fungi was sometimes rather more difficult than earlier/ 
since the fungi did not occur in great numbers, and mass occurances 
were a rarity. 


The divisional concepts in the comparison of the forests of the 
northern and the southern slopes of Mt. Babia Gora allowed the 
observation of the differences in the occurance of fungi in the 
patches of the same associations on slopes with different exposures. 
These differences were pronounced, for example in Galio-Abietetum and 
Piceetum excelsae carpacticum patches. 


The seasons on Mt. Babia Gora, diffentiated on the basis of the 
average daily temperatures (Obrebska-Starklow 1963; Dylewska 1966) , 
took shape in the following manner: winter — the average temperature 

was below 0°c, early spring — from 0° to 5°, spring — from 5° to 15°, 
summer— above 15°, fall— from 15° to 5°, late fall-from 5° to 0°. The 
beginning of the seasons did not occur simultaneously in the climato- 
plant levels of Mt. Babia Gora. The nn nnnn vegetation period begins 
later and ends earlier in the upper subalpine forests than in the 
lower . 


Spri ng in the lower subalpine forests occurs i n the first half of 
Apri 1 and lasts on the average unti 1 the middle of June , summer ends i n 
the middle of August, fall in the middle of October, and late fall at 
the end of November. In the upper subalpine forests spring begins at 
the beginning of May (or only in the middle of this month) and lasts up 
until the middle of July, summer is short and lasts unti 1 the beginning 
of August, fall until the beginning of October, and late fall until the 
end of November. 
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T a b e 1 a 7 — * 

Grzyby p.rzevvodnle dla fenologlcznych 
Fungi characteristic of phonological 


Nz 

Stok p61nocny (North slope) 

CA 

wlosna (spring) 

lato (summer) | jesieri (autumn) 


Lactarius obscuratus 
Cortinarlus 

helvelloiiles 

Naucoria subconspersa 
Cortinarlus 
alnetorum 
Naucoria 
escharoides 
Naucoria scolecina 

SA 

• 

Calocera cornea 

Hymeno 

scyphus calyculus 

Mycena pterigcna 

Typhula 

erythropus 

DgF 

Dasyscyphus 

virgineus 

s 

Russula cya 
Calycell 
Polypori 
Marasm 

noxantha 
a cltrina 

is varius v. varius 
ius alllaceus s.l. 
Lactarius subdulds 
Hymenoscyphus 
serotinus 
Mycena capillaris 
Pholiota aurivella 

GA 

• 

Russula cya 

noxantha 

Mycena phyllogena 
Mycena vulgaris 
Mycena pura 
Cystoderma 
carcharias 

APm 


Calocera viscosa 

Panelluc serotinus 


Continued on page 34 
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Table 7 

p6r rolcu w zespolaeh leSnych na Bubiej 06rze 
seasons Jn the forest associations of Mt. Babla G6ra 


Nz 

Stok poludniowy (South slope) 

CA l 

wlosna (spring) 

Jato (summer) 

jesien (autumn) 
* 

\ 

SA l 



• 

DgF 1 

i 


- 

GA 

Picaomphale 
" bulgarioides 
Strobilurus 
osculentus 
Xeromphalina 
campanella 
Lachnellula 
subtllissima 

Mycena pur a 

i 

Lactarius aurantiacus 
Cystoder ma carcharias 
Clavultna cinerea 
Mycena viscosa 

Mycena phyllogena 
Mycena rosella 
Mycena 

aurantiomarglnata 

Hygrophorus 

pustulatus 

APm 

Picaomphale 

bulgarioides 

Xeromphalina 

campanella 

Lachnellula 

subtillsslma 

Mycena rorida 

Lactarius cc 

imphoratus 
Cortinarius collinitus 
Lycoperdon foetidum 
Naematoloma 
ca pnoides 
Cordyceps 
ophioglossoides 
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Table 7 (conclusion) 


Pec 


! Marasmlus aiulwsacaus 

Mycana luteoalcaHna 
I Myseno rortcla 
! Mycenu palapoda 

Galarlna sahlcri 
Galcrina mniophlla 

Russula ochroleuca 
Naematoloma 
clispersum 
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ObJaSnlcnla (Explanations): 

Nz — nazwa zcspolu (name of association); CA — Caltho-Alnetum, SA — Sorbo-Acarotum, 
tantim, Poc — Plceotum excel sac carpatiaum , DP — flazznnlo-PIccctutn, Sph — Sphapnctum 
‘ brak odpowlcdnich danych (lack of adequate data). 
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Spring 


/ 30 


Spring fungi begin fructification with the receding of the snow 
cover, which in the lower subalpine forests occurs a little earlier 
than the middle of April. In the upper subalpine forests the first 
fructifications of the piceomphale bulgarioides and Strobilurus 

, i... i . ■■ iii n. r . 

esculentus fungi are gathered on the southern slopes under 
conditions , where in the forest patches still around 20 centimeters of 
snow lie, and only the areas around the trees were free of it. Gulden 
(1966) turned his attention to the relationship of the 
fructifications of Strobilurus esculentus on the areas of its 
appearance. This fungus generally appears during spring both in the 
lower and upper subalpine forests, although it occurs in relative 
fewer numbers in fall, and then only in the lower forests. 


Strobilurus esculentus and Piceomphale bulgarioides occur on 
Mt. Babi;,' Gora only on the southern slopes, where they occur very 
early, already in April. On the northern side of the massif both 
fungi fruit in very small numbers (especially in those areas in which a 
lot of sunlight reaches the forest floor) . The explanation for this 
phenomenon lies in the multiyear pheno logical observation of the 31 
species of trees, for example of spruces, performed on Mt. Babia Gora 
by workers of the Mt. Babia Gora National Park Directorate. This has 
shown, namely, that the spruces on the northern slopes of Mt. Babia 
Gora often do not produce strobila for many years, although they do so 
every year on the southern slopes, often in amounts large enough to 
cover the substratum allowing the development of fungi connected with 
this type of base. The cause for such a pronounced difference in the 
vitality of the trees on both sides of Mt. Babia Gora lies for sure in 
climatic factors. This also concerns the appearance of Mycena 
strobilicola in the fir forests only on the southern slopes. A 
similar dependence has been observed in the appearance of Ciboria 
rufofusca, an ascomycetous fungus, which fruits in spring on fallen 
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Pec 

Piccomphale 

bulgarioides 

Strobllurus 

esculentus 

Xeromphallna 

campanella 

Hyarop 

Rhodop 

i 

lords ollvaccoalbus 
H,yllus staurosporus 
Russula ochrolcuca 
Marasmtus 
androsacsus 
Cystoderma 

sublonglsporum 
Pistlllaria todcl 
Naematoloma 
dispersum 
Mycena 
galopeda 

BP 


Inocybe 

lanugi7iosa 
Lactarlus thelogalus 
Corilnarius paleaceus 
Laccaria proximo 
Galerlna 
mycanoldes 

Pph 

Monllinia 
oxycoccl ■ 

Galerlna paludosa 
Galcrina tibilcystis 

Cartinarius uliginosus 
Lactarlus helvus 

Naematoloma 

elongatipes 


DgF — Dantario glandulosac-Fayctum, GA — GaUo-Abtetotum, APm — Ablotl-Ptoeetuin mon- 
magollanM, 



husks of pine cones . On the northern slopes firs leaf and make cones a 
little more than every four years (between 1968 and 1974 the firs 
leafed on these slopes only in 1971) , while on the southern slopes they 
formed cones every year. The appearance of the Oiborl a rufofusca is 
very interesting/ since it is a fungus requiring a great air humidity 
for fructification (Svrchek 1951) , which is significantly lower on 
the southern slopes than on the north / !:;. 


Xeromphalina campanella / which grows on the rotted stumps of 
spruces, is known as the species known in spring in the forests of Mt. 
Babia Gora. This fungus also occurs in forests in summer and early 
fall, although it does not fruit so abundantly then as it does in 
spring. Lentinus adhaerens , Melanoleuca cognata and Lachnellula 
subtilissima were also collected in many areas during this period. 
Gvromitra qicras was noted less frequently. 


PasYscyphus vircineus fruits in rather large numbers on the 
northern slopes of Mt. Babia Gora in beech forests on fallen beeches 
covered amply with leafy mulch. 


Summer 


In summertime the undergrowth develops in great profusion in all 
of the forest associations of forest associations on Mt. Babia Gora. 
Of the fungi only representatives of the Mvcena an d Marasmius families 
are seen relatively frequently during this period. Only in the beech 
and fir forests does the Russula evanox antha occur in number, while 
Lactarius obscuratus is seen in alder forests, and representatives of 


the Galerina family on peat bases. 


jrrjn «r ' * 


*• , 
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Fall 


Fall arrives on Mt. Babia Gora with the end of August and the rather 
abundant appearance of fungi is noted in really almost all of the 
subalpine forests. The undergrowth begins to dwindle in fall, the 
leaves of the trees began to change color. The leaves usually begin 
to fall in the forests on Mt. Babia Gora at the start of October. 


The maximum development of the mycoflora in the subalpine 
forests on Mt. Babia Gora occurs in September , usually later in the fir 
forests and woods than in the deciduous forests. The fructification 
of a large number of fungi which form symbiotic relations with alders 
is a chacteristic aspect in boggy alder woods, in sycamore forests — 
fungi connected with the remains of ferns and sycamore leaves , and in 
beech forests — those connected with beech trees. Fir forests and 
woods are also very rich in fungi during this period. In the upper 
subalpine forests on the massif begins to appear the Hvcrrophorus 
olivaceoalbus , a montane fungus, which occurs on Mt. Babia Gora in 
number only on the southern slopes . Fungi with smal 1 fructifications 
among the mosses predominate in this period in the upper forests on the 
massif's nothern slopes. Russula ochroleuca also appears then in bl> 
large numbers. The flora of fungi in peat based forests are very 
differentiated and rich in fructifications during this period. 


The first snow fall occurs on Mt. Babia Gora at the beginning of 
October (sometimes even in the middle of September) * Often during 
this time the hoar frost (illustration 2, Bujakiewicz 19 81) and the 
massive fall of leaves cause the majority of fungi to finish 
vegetation. Only a small number reach full growth in this period. 
Mvcena capillaris . for example, creates a pronounced aspect in beech 
forests. More fungi grow then in fir forests (table 7) . Hygrophorus 
pustulatus is often found in the upper subalpine forests. This 
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montane fungus fruits in the studied territory larer than the 
ff jHjrophorus oXivaceoalbus . Its fructifications often grow among 
Plagiothecium unduatum covered toy a layer of snovr. 


During investigations on the southern slopes of Mt. Babia Gora, 
between October 17 and 21, 1974, 69 species of fungi, including 31 (44 
percent) terrestrial species, were gathered in 21 observation plots 
under a snow cover around 18 centimeters thick (in some places 40 cm) 
in the lower subalpine forests. Fructifications of Hygrophorus 
pustulatus , H. olivaceoalbus , Tricholoma saponaceum and Hydnum 
repandum were found then. Fungi which fruited abundantly on the 
needles of spruces and firs included Mycena rosella, M. phyllogena and 
Mitrula abietis. 


Gyromitra infula, Hygrophorus lucorum and Macrccystidia cucum is 
were noted in fall in many areas outside of the permanent plots. 


Observations were not performed in winter because of the 
considerable depth of the snow cover in the forests of Mt. Babia Gora. 


The abundance of the fructifications of fungi has varied over the 
years depending on the configuration of many ecological factors. 
According to Danilow (1949) the fertility cycle of fung _> is once 
every four years . Although the performance of three observations per 
year does not warrent the drawing of too far-reaching conclusions, it 
car be estimated on the basis of these observtions that the 
fructification of fungi in the subalpine forests on the northern 
slopes of Mt. Babia Gora was abundant in 1969, 1973 and 1975. The 
summers of 1974 and 1975 were unique on the southern slopes. 1975 can 
be considered as a fecund year for fungi for the entire Mt. Babia Gora 
region. It was warm and reasonably humid. The yearly precipitation 
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on the northern slopes amounted to 1293.3 millimeters at Zawoja and 
1147.5 millimeters for the southern slopes at Stancowa. The most 
abundant precipitation occured in June {Zawoja 228.3 mm) and in July 
(Stancowa 219,5 mm). The abundance of the fructification in the 
mentioned year was pronounced depending on the forest association. 
The most numerous appearance of fungi was observed in the lower 
subalpine forests, especially in patches of Dentaria glandulosae- 
Fagetum, Galio-Abietetum and Abieti-Piceetum montanum. 


A Discussion of the Results and Conclusions 
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Mycosociological research on Mt. Babia Gora was performed in the 
only high montane massif region in Poland which possesses slopes with 
both nothern and southern exposures, marking it as a classic 
configuration of climatic-plant layers and a substantial area of well 
preserved Carpathian wilderness. 


The observations were performed in 1968-1969 and 1972-1977 in 65 
permanent observation plots, located in representational patches of 8 
forest associations, which were differentiated in regard to form, 
structure and level of the settlement's naturalness. 


The research was aimed at defining the indicating value of fungi 
in subalpine forests on the entire montane massif. The level of 
attachment to the studied phytisociological units was analyzed for 
465 species, 11 sub-species and 3 forms (for a total of 479 taxonomic 
species) of fungi collected in the permanent observation plots, 
separated into each of the 9 differentiated ecological groups (table 
2) , which in general indicate the rather tight connection with 
ecological condition » characterizing each forest association. 
Within the confines of all the groups, and especially in the group of 
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terrestrial fungi, on the basis of the analysis of the loyalty of a 
species of fungus to a given forest association, species (or group of 
species) of fungi locally characteristic for a studied association 
(or group of associations) (table 4) or species (or group of species) 
locally distinguishing smaller units within the confines of 
associations (table 2) were divided according to the constancy of 
their appearance in an association and their fructifications. 


On the basis of the performed observations, it can be asserted 
that fungi appear relatively infrequently on Mt. Babia Gora in all of 
the patches representing a studied forest association. Lange 
(Hoefler 1937) has already considered the phenomenon of the unequal 
composition of the mycof lora in patches of the same plant association. 
Research in Poland, for example in the forests of Roztocz Shrodkowy 
(Salata 1972) , has also verified this. 


The numbers expressing the abundance and level of constancy, in 
the case of many fungi known in the forests of Mt. Ban.ia Gora as 
characteristic or distinguishing, are very small in relation to the 
number of observations performed. Certain reservations can be 
raised as to their indicating value in the studied forest 
associations. It is necessary here to emphasize the more variable 
nature of fungi than plants. The specifics of the occurence of the 
fructifications of fungi, especially those of terrestrial fungi, 
depend on many factors, for example on atmospheric conditions, on the 
time of year and on the hardiness and activity of the fungi over a 
series of years. This means that they most frequently occur 
sporadically and in unequal numbers. In this situation, even with 
dozens of observations performed in the same association patch, the 
presence of the fructifications of a given fungus species cannot 
always be verified, although the fungal spawn of that species is 
present in the substratum. It should also be stressed, moreover, 
that the same level of constancy and abundance of fructification still 
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does not necessarily speak to the relationship of fungi with a forest 
association. Only the comparison of the characteristics of the 
occurence of a given pecies on the basis of the the entire scale of the 
differentiation of forest associations (Hueck 1953) yields a picture 
of the ecological scale existing in the studied area. Although the 
role of fungi, which rarely fruit and are not too abundant, is rather 
limited for the characteristics of the studied settlements, their 
indicating value, however — after extending the scope of the research- 
-can be significant. Haas (1953) has already considered the 
important role of fungi as indicating species. 


The fact that some fungi known as characteristic or 
distinguishing on Mt. Babia Gora occur in other (in general covered) 
forest associations in other areas, does not lessen their role and 
indicating value shown in the studied areas . Intensification of this 
type of research, which would enrichen the rather skimpy 
documentation currently provided by mycosociology , would allow a more 
precise definition of the ecological scale of fungi species in the 
future . 


Mycological studies in the permanent observation plots 
performed simultaneously with those throughout the entire subalpine 
forest have allowed a more complete picture of the mycoflora of the 
studied area's forests to be obtained. This is a more secure 
utilization of this method in areas in which phytosociological- 
cartographical studies have been performed, since the probability of 
errors in charting the plant configuration in which fungi species are 
noted is then lessened. 


Several conclusions can be drawn from the above considerations. 



1. Most characteristic species of fungi appear on Mt. Babia 
Gora in forest associations which are distinguished in regard to the 
flora of vascular plants, for example in patches of the Caltho-Alnetum 
and Sphagnetum magellanici associations. 


The fungi appearing in patches of the Caltho-Alnetum association 
are distinguished by their rather high levels of constancy and 
abundance. The majority of them are made up of fungi forming a 
symbiosis with Alnus (A. incana and A. glutinosa) and also those, 
which are frequently noted in boggy forests in connection with Alno- 
Padion (Bujakiewicz (1973) . In patches of Caltho-Alnetum the 
species make up exclusively the highest percentage from among all of 
the studied forest associations. The Caltho-Alnethum association 
demonstrates a mycof loristic connection with the Sorbo-Aceretum 
association, which is probably caused by the considerable fecundity 
and humidity of the soils in both association. Fungi with small and /3g 
delicate fructifications, having the character of hygrophytes, 
dominate in these forests. 


Fungi connected with fertile, humus soils and those growing on 
the remians of ferns and sycamores have an indicating value for 
patches of the Sorbo-Aceretum association. 


The rich Carpathian beech forest, Dentario glandulosae-Fagetum, 
is relatively poor in fungi on Mt. Babia Gora, especially in 
terrestrial fungi, although the group of fungi growing on rotting 
beeches and firs well distinguishes it. The share of firs and spruce, 
natural components in Carpathian beech forests, fundamentally 
changes the character of this association in relation to lowland 
beeches forests. 
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Mycosociological research in patches of fir forests, Galio- 
Abietetum , has demonstrated the connection of this association both 
with Fagetalia and Vaccinio-Piceetalia forests. This verifies the 
systematic position of the Galio-Abietetum association, standing on 
the edges of the mentioned types (Bujakiewicz 1974) . The group of 
fungi attesting to the relationship of this forest with others appears 
in especially large numbers in patches of the fir forests on the 
massifs southern slopes. 


Mixed stands, Abieti-Piceetum montanum, although f loristically 
related to those of the upper forests, Piceetum excelsae carpaticum, 
with regard to mycoflora not only lose the character of a lower 
subalpine forest, but is expressly connected to Galio-Abietetum fir 
forests. This is caused by the dominant role of firs in both of these 
lower subalpine associations, and in addition, beech is mixed into the 
mixed stands on the northern slopes. This stand is, moreover, 
considerably richer in fungi than those of the upper subalpine 
forests . 


The Piceetum excelsae carpaticum association on Mt. Babia Gora 
is among the zonal associations which are the poorest in fungi, and 
species characteristic for this association are marked by a low lever 
of constancy. Patches of upper subalpine forests are differentiated 
by the share of montane fungi. 


Moss covered stands, Bazzanio-Piceetum, indicate a 
mycof loristic connection both with the Sphagnetum magellanici 
association with regard to the similarity of the settlements , and with 
the Piceetum excelsae carpaticum with regard to similar structure. 


The high peat ground, Sphagnetum magellanici , found on Mt. Babia 
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Gora in the forest layers, is characterized by the share of fungi 
connected with montane spruce forests. 


On the basis of the research, it can be claimed that forest 
associations f loristically interrelated, for example associations of 
the Fagion order , as well as the Vaccinio-Piceion order, also indicate 
the similarity of mycoflora. 


The thorough study of the share of fungi in patches of 
subassociations: rich Carpathian beech forests-Dentario glandu- 
losae-Fagetum , fir forests — Galio-Abietetum and Carpathian spruce 
forests — Piceetum xcelsae carpaticum (table 3) , demonstrates that 
the existing division is supported by additional verification in the 
mycoflora of the studied patches. Such conformity, however, has not 
been observed in patches differentiated within the confines of the 
Dentari o olandu, losae-Fagetum association. Haas (1953) and Nespiak 
(19 58) have already turned attention to the important role played by 
fungi in phytosociological diagnostics. 

Exempt, 



Fig. 2, Number of species of macromycetes collected in the forest associations 
^ on M't. Babia G6ra 

1 — terrestrial macromycetes; 2 — fungi fruiting on plant remains; 3 — fungi growing on 
fallen twigs; i — fungi inhabiting stumps and logs; S — funel growing among mosses; 6 — 

other ecological groups 

(Explanation of forest associations see Table 4) 
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Most indicating species are found in the group of terrestrial 
fungi. The group of fungi growing on rotting wood and those connected 
with rich mulch, undergoing slow decomposition in the cold montane 
climate, make up a series of locally characteristic species. 


2. The zonal ly lower subalpine associations have the richest 
mycoflora on Mt. Babia Gora, namely the Galio-Abietetum fir forests 
and mixed stands of Abieti-Piceetum montanum ( figure 1) . Some 
patches of the mentioned associations, which occur on the southern 
slopes of Mt. Babia Gora, are distinguished by an exceptional wealth 
of fungi. They are usually somewhat poorer in regard to vascular 
plants and are distinguished by the lack of undergrowth density. The 
negative affect of a very dense undergrowth on the fruiting of fungi is 
a known phenomenon (Leischner-Siska 1939; Guminska 1962b; Tomilin 
1964; Salata 1972 and others) and studies in the subalpine forests of 
Mt. Babia Gora also verifiy it. 


The abundance of fungi species in general exceeds that of 
vascular plants. Bisby (1933) has already discussed this. In the 
forests of Roztocz Shrodkowy (Salata 19 72) terrestrial fungi greatly 
dominate vascular plants (and mosses) which occur in the studied 
patches. These relations are reversed in the forests of Mt. Babia 
Gora. In the majority of the studied patches the number of species of 
terrestrial fungi is lower than that of the species of vascular plants 
(and mosses) ( figure 1) . 


3. The number of fungi species decreases markedly the higher 
the elevation (table 6) . 


4. Research has shown fundamentally significant differences 
between the mycoflora of subalpine forests occuring on the northern 



and southern slopes of Mt. Babia Gora. These are connected, above 
all, with the level of the preservation of the natural forest 
associations and the affects of human activity, with the different 
climatic conditions prevailing on both slopes and with the varied 
orography of the terrain which allows the development of some forest 
associations only on one side of the massif {table 5) . 


The mycoflora of the forests on the southern slopes of Mt. Babia 
Gora is considerably richer (462 species of fungi, including 356 in 
the permanent plots) than on the northern slopes (369 species, with 
302 in the permanent plots). The abundance of the fungi's 
fructifications on the southern slopes of the massif is also greater. 
This is tied to the milder climate, the less pronounced sculpture of 
the slope, the greater heterogeneity of new settlements mainly in 
connection with human activities (thinning of forests, felling, 
burning, etc.) and the introduction of alien trees into the natural 
forests. In the Carpathian patches of Piceetum excelsae carpaticum, 
occur ing on both slopes of Mt. Babia Gora within the boundries of the 
Park, also possess certain differences in the composition of the 
mycoflora and the abundance of the fungi's fructifications, connected 
in this case mainly with the varying climatic conditions on both 
slopes. They affect the course of the phytophenological phenomena, 
which are decisive for the sequence of the occurence of some species of 
fungi . 


Qualitative and quantitative differences in the composition of 
the mycoflora in the forests occur ing on both slopes of Mt. Babia Gora 739 
stem to a great degree from the differences in the atmospheric 
conditions prevailing throughout the year and from the cyclicalness 
in the appearance of fungi over a series of years. The performance of 
more frequent observations during the vegetation season, if possible 
on both slopes, would demonstrate this. However, this is very 
difficult to do under the mountainous conditions. 
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5. In worked forests changes in the composition of the 
floristic undergrowth occur in proportion to changes in the forest's 
and especially the stand's structure. Changes in the composition of 
the mycoflora also occur simultaneously with this. Some fungi 
disappear (they do not fruit) as a result of changes in conditions of 
light, aeration and access to water from atmospherical precipitation. 
Others expand the range of their occurence and also new fungi begin to 
appear (see page 18) . These changes take place constantly and are 
usually irreversible. In this case, these fungi play a role in the 
changes begun by man and these changes can to a great degree become 
more profound. 


6. The observation of the seasonal appearance of fungi in the 
forest associations of Mt. Babia Gora has allowed the differentiation 
of species of characteristic fungi for three phenological seasons of 
the year (table 7) . An especially abundant year for the fruiting of 
fungi in the forests of Mt. Babia Gora was 1975. 


Mycosociological research in the subalpine forests on Mt. Babia 
Gora has allowed the settlements typical of a high massif to be more 
accurately characterized. The performance of this in an area with 
relatively well preserved plant life (frequently in protected areas) 
ensures that the results obtained will yield a picture of the natural 
configurations existing among the studied forests and the fungi 
appearing in them. The natural wealth and value of this area was 
recently recognized in a special manner. In 1977, Mt. Babia Gora was 
named a biosphere reserve by UNESCO's "Man and the Biosphere" Program, 
one of 144 in the world and 4 in Poland. 
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SUMMARY 


Babia Gora io the second highest to the Tafcras, mountain range in 
Poland reaching up to 1725 m above sea level. The isolated massif 
runs almost para 1 loll to the altitude and has its northern side 
sloping down more steeply. This slope has also characteristic 
glacial relief and is rather colder and more humid than the gentle 
southern slope (Bujakiewicz 1981). 


Specific, orography of Mt. Babia Gora is brought about by he 
special structure of geological strata of the Magura sandstone 
alternating with shales. These strata, declining gently and 
directed to the south are distinctly eroded on the northern slopes. 
The bedrock is rather poor in calcium carbonate and results mainly in 
acidic soils. On the northern slope soils are more differentiated 
and more fertile. 


One of the most characteristic features of Mt. Babia Gora is a 
classic succession of altitudinal vegetation zones from the lower 
montane forest zone up to the alpine one. Large areas of the 
Carpathian virgin forests are preserved in the Babia Gora National 
Park. 


The limits of vegetation zones on the Babia Gora run about 2200 m 
lower when compared with those of the Tatra Mts. On northern slopes 
the lower montane forest zone (700-1150 m.s.m.) consists of well 
developed patches of Dentario glandulosae-Fagetum , Abi eti -Pi ceetum 
montanum , Caltho-Alnetum and Sorbo-Aceretum associations, the 
whole area of the northern slope is protected in the Babia Gora 
National Park. On southern slopes fir and spruce forests i prevail 
( Galio-Abietetum and Abi eti -Pi ceetum montanum ) , whi le beech forests 
cover only small areas on the Slovakian side of the massif. The upper 
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montane forest zone, extending from 1150 m to 1390 m.s.m. , consists of 
magnificent spruce forests ( Piceetum excel sac carpaticum ) and is 
protected on both slopes of Bahia Gora, Above the timber line, from 
1390 m up to 1650 m there are dense thickets of dwarf pine ( pine turn 
mughi carpaticum ) . The alpine zone \1650 m to 1725 m) occupies rather 
small area and is dominated by grasses, herbs and minute shrubs. 


The mycoflora of forests of Mt. Babia Gora has already been 
elaborated (Bujakiewicz 1979). 


The present study in the forests of Mt. Babia Gora was undertaken 
in order to analize the structure ot fungal groups in relation 
to parrticular forest associations. The primary aim of 
mycosociological investigation was to define the indicating value of 
macrofungi in the forests studied. Another problem to solve, was to 
get an answer for the question whether fungi reflect differences (in 
orography, climate, vegetational zontation) existing on slopes of 
north and south exposition. There was also made an attempt to show 
dynamics of changes in mycoflora of forests affected by lumbering. 


Systematic mycosociological research ws performed in the course 
of 8-year observations on 65 permanent plots laid out by 
phytosociologist in homogenous patches of 8 strictly definite forest 
associations distributed on the whole area of Babia Gora (Poland and 
Czechoslovakia) . Permanent plots (400-200 sq. m. each) have been 
visited 3-4 times a year in the course of 3-4 years, that gave 10-14 
excursion lists on each plot and about 600 lists on all sample areas. 
Number, size and shape of permanent plots correspond with the degree 
of distribution of forest associations on Mt. Babia Gora and depend on 
homogenity of stands in chosen forests. 


The vascular vegetation of the forests studied was analysed by 



the Braun-Blanquet survey method and based on elaboration of 
Cel inski , Wojterski (197") . Phytosociologi cal records were made by 
the author (Bujakiewicz 1981) . There has also been made a 
preliminary description of two associations: Bazzanio-Piceetum Br. 

Bl. et Siss. 1939 and Sphagnetum ma gel lanici (Male. 1929) Schwick. 
1933, not included in the elaboration mentioned above. 


In mycosociologi cal research the synthetic-comparative method 
has been used in order to establish the connections between fungi and 
particular forest associa'tion. A basis for evaluation of these 
connections was an analysis of fidelity, constancy and abundance of 
479 taxa of fungi collected on permanent plots in all associations 
(Table 1) . 


The ecological groups of fungi, distinguished in regard to 
substratum, are considered separately, they are as follows: 1 — 

terrestrial fungi, 2 — fungi growing on decaying plant remains, 3 — 
fungi fruiting on fallen twigs, i^all branches, bark, 4 — fungi 
inhabiting decaying stumps and logs (including those, growing on 
li vi ng trees ) , 5 — fungi growing among mosses , 6 — fireplace fungi, 7 — 
coprophilous fungi , 8 — fungi growing on rotten carpophores of fungi, 
9— fungi developing on insects. 


The opinion of the relation between fungi and vascular plant 
communities in this paper is generally in accordancd with that of 
Kornas (1957). Terrestrial fungi, as well as those growing on the 
plant remains and on fallen twigs form synusiae, being structural and 
functional elements of particular phytocoenoses . Fungi fruiting on 
stumps and logs form dependent associations showing reation to the 
degree of wood decay. Fireplace and coprophilous fungi are 
considered to be independent of the vascular plant communities 
(Ebert 1958: after — (and) — Wojewoda 1975) . Each ecological group 
of fungi has its own annual and seasonal rhythm of fruiting. 


Ecological conditions of development of the same synusiae are 
different not only in different forest associations, but also in 
patches of the same association. It is the result of great diversity 
of microhabitats in montane forests. 


Mycosociological records like the phytosociological ones, are 
arranged in tables according to fertility of sites, from the richest, 
to he poorest. The character of relief, soil and humidity regime on 
plots was described. Four grade scale has been used for description 
of changes induced by man: 0 — no changes observed , 1 — s light changes 

in treestand, 2 — great changes in treestand , fireplaces, grazing, 
etc., 3 — destruction (lumbering, changes in structure of forest, 
devastation of litter, fireplaces, etc.). 


In mycosociological tables the first figure in the colum 
indicates the number of appearances of species in a plot (or in a given 
forest association) and the letter in potential exponent gives the 
degree of abundance, according to Jahn, Nespiak, Tuexen (1967) : a — 

abundant, n — numrous, r — rare (combined evaluation of abundance and 
sociabi lity) . 


Macromycetes showing the gratest indicating value in the 
investigated forest associations (locally characteristic) are listed 
in the Table 4. There have been 212 taxa of 479 chosen for that 
analysis. The figure in the table marks constancy in 
phytosociological meaning. The degrees of constancy, for the 
majority of species, are relatively low in all associations and 
seems to increase in the moore moist forests and those affected by 
lumbering. 


The distribution of fungi in different forest associations is 
governed by their substratum preferences, which may be restricted in 
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some associations or very broad in others. 


The most outstanding as regards inycoflora among all the forest 
associations on Babiu Gora are patches of Caltho-A lne turn association, 
not largo in area, occurring along streams in local depressions. 
They are distinguished by the high number of exclusive species (Table 
4, 5) having high numbers of constancy. The majority of them are 
mycorrhiza-formers with Alnus and those, growing in the forests of 
Alno-Padi on alliance (Bujakiewicz 1973). Caltho-Alnetum associ- 
ation shows some mycof lori stic connections with Sorbo-Aceretum 
associati on , that, i s accounted for in ferti li ty and humidity of sdi Is . 
in both forests. 


Fungi indicating rich, fertile soils and those growing on Acer 
pseudoplatanus and fern remains are associated with patches of azonal 
Sorbo-Aceretum association. That forest, developing in the 
transition zone between the lower and the upper montane forests, is 
connected with steep slopes strongly eroded by rocks. Although this 
site does not promote the growth of fungi , the mycof lora of that forest 
is rather rich. Beech forest fungi are recorded here very often. 


Zonal forests have a reat number of species in common for two or 
more associations, nevertheless there are exclusive species in each 
type of the forest (Table 4) . Forest associations f loristi ca 1 ly 
related, e.g. forests of Fagi on and forests of Vaccini o-Pi cel on 
alliances show also similarities in mycoflora. 

Patches of Dentari o glandulosae-Fagetum association on Babia 
Gora are not very rich in terrestrial fungi . A great amount of wood 
being in all stages of decay is the reason why macrofungi growing on 
stumps and logs of Fagus and Abies are the best distingui shed group in 
that forest (Table 4) . Many species found in that stands are 
characteri sti.c of forests of Fagetalia order and of Fagion alliance. 


Species growing in coniferous forests appear mainly in the patches of 
Dentario landulosae-Fagetum festucetosum si lvaticae subassociation. 
The occurrence of Abi es and Picea , being natural components of mantane 
beech stands, changes the character of mycoflora of that forest by 
comparison with Pomeranian beech forests, mainly because of 
myeorrhizal connections of fungi with conifers and soil acidifying 
effects caused by spruce. 


Galio-Abi etetum is the richest in fungi forest association on 
Babia Gora (Table 4). It has many exclusive species. In some 
patches terrestrial fungi outnumber vascular plants in species (Fig. 
1) . Fir forests show connections both with deciduous forests of 
Fagetali a order (especially i i patches of Galio-Abi etetum f agetosum 
subassociation) and with coniferous forests of Vacci ni o-Pi ceetali a 
order (mainly in Galio-Abi etetum homogynetosum subassociation). 
That coonnfirms its position in phytosocio logical taxonomy in between 
the forests pf Fagetalia and Vacci nio-Piceetali a orders. 


Patches of Abi eti -Pi ceetum montanum association are also very 
rich in fungi , but do not have many exclusive species. The mycoflora 
of this forest resembles that of Piceetum excelsae carpati cum to a 
certai n degree , but fi-spruce forest is much richer in fungi and shows 
strict connections with lower montane stands, especially with 
Galio-Abi etetum association (Table 4) . 


The mycoflora of the climax spruce forest Pi ceetum excelsae 
carpaticum is distinctly impoverished by comparison with that of the 
lower montane forests (Table 2, 4). Its characteristic (exclusive) 
species have rather a low degree of constancy . Many of them represent 
the group of fungi growing usually in long persisting stands of 
montane virgin forests. Patches of Piceetum excelsae carpaticum 
myrti lletosum subassociation are richer in fungi when compared with 
patches of Piceetum excelsae carpaticum athyrietosum alpestr i s 
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subassociation. The latter are distinguished by the presence of 
macrofungi growing in more rich sites than those offered by the spruce 
forests (Table 3) . 


Azonal associations growing on peat-ground (highmoor) are 
rather poor in fungi and have many species in common. 
Bazzanio-Picetum association shows connections both with Sphagnetum 
magellanici and with Piceotnm excelsae carpaticum associations. In 
patches of Sphagnetum magellanici association besides the presence of 
typical spliagnicolous mycophytes the occurrence of fungi growing in 
the montane spruce forests is visible. 


Mycosoci ologi cal research carried out in ptches of the lower 
phytosocio logical units of Piceetum excelsae carpaticum (Table 3), 
Dentario glandulosae-Fageturn , and Galio-Abietetum associations have 
proved that those divisions are confirmed also by the mycoflora. 


Terrestrial fungi, those growing on plant remains and wood 
decaying fungi give the longest list of indicative species in the 
forests studied (Table 4) . 


On Mt. Babia Gora terrestrial fungi of a given patch of forest 
association generally do not outnumber vascular plants growing in 
that patch (Fig. 1) . 


The number of fungal species likewise their abundance decreases 
with incereasing elevation (Table 6). Some species are associated 
with particular forest zone, other are cosmopolitan (Table 4) . 


Comparison between the mycoflora of forests on southern and 
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northern slopes of Babia Gora yields many similarities and 
differences (Table 5). Northern slopes, covered with primeval 
forests are poorer in fungi (369) species recorded totally, while 302 
on permanent plots) but harbor many species characteristic of montane 
virgin forests, they are distinguished by the presence of species 
connected with classically developed patches of the following 
associations: Caltho-Alnetum , Sorbo-Aceretum and Dentario 

glandulosae-Fageturo . 


Southern slopes, having the lower montane forests modified by 
lumbering, are richer irt fungi (462 species were recorded here 
totally , in i t 356 species on permanent plots) . There are addi tional 
habitats on southern slopes yielding a number of niches into which 
fungi can migrate. The most distinct group constitute fungi 
indicative for widely distributed Gal i o-Abietetum association. 
There are among them fungi connected with abundant coniferous litter 
and those demanding more light. Spring fungi occur here in masses and 
appear much earlier in the season than those on northern slopes. 
Fireplace and coprophilous fungi and those attached to trees 
introduced by man as well as fungi growing on peat ground distinguish 
the southern slopes very well. 


On southern slopes, modifications in structure and in floristic 
composition of Gali o-Abi etetum and Abi eti -Pi ceetum montanum 
associations caused by lumbering (Table 5) result in changes in 
mycoflora (Bujakiewicz 1981) . Some fungi disappear due to variation 
in lighting, aeration and water supply, others extend their 
distribution ( Lycoperdon foetidum , L. umbrinum ) and some new species 
occur ( Corpanus angulatus ) . Fireplace and coprophilous fungi are 
very characteristic of such forests. Parasitic fungi (e.g. 
Heterobasidion annosus , Armil lariel la mellea ) occur here more often, 
while those , typi cal of natural forests , are rare . Fungi play here an 
important part in changes started by man. 


60 



Many year observations in the forests of Babia Gora enabled to 
distinguish fungi characteristic of the main phonological seasons in 
all types of the forests studied {Table 7) . In the course of these 
studies there was an excellent fungus crop year observed in 1975. 


Mycosociologi cal research carried out in the forests of Babia 
Gora a llowed to define more strictly the character of habitats typical 
of a high mountain massif. Since the vegetation of that massif is 
rather well preserved, the results obtained feature natural patterns 
existing between defined forest associations and fungi. 



